Frontal and parietal lesions may cause depression, and cortical thinning of the right frontal and parietal lobes has been shown to be a marker of risk for familial major depression. We studied biological offspring within a three-generation cohort, in which risk was defined by the depression status of the first generation, to identify regional volume differences associated with risk for depression throughout the cerebrum. We found reduced frontal and parietal white matter volumes in the high-risk group, including in persons without any personal history of depression, suggesting that hypoplasia of frontal and parietal white matter is an endophenotype for familial depression. In addition, white matter volumes in these regions correlated with current severity of symptoms of depression, inattention, and impulsivity. White matter volumes also correlated strongly with the degree of thinning in the right parietal cortex. These findings support a model of pathogenesis in which hypoplasia within a neural network for attention and emotional processing predisposes to depression.
Introduction
Environmental and biological factors determine an individual's risk of developing major depressive disorder (Hill et al., 2004) . Adverse events in early life, early adverse environmental factors, and genetic loading conspire to predispose to the illness. Having a first degree relative with depression elevates one's risk of depression several-fold (Gershon, 1983) . Monozygotic twins have a much greater rate of concordance (69%) than dizygotic twins (McGuffin, 1984) , independent of being raised together or apart (Price, 1968) . Familial depression may be associated with lower rates of suppression in the dexamethasone suppression test (Mendlewicz et al., 1982) .
Identifying an endophenotype of risk for psychiatric illness offers the possibility of predicting the development of illness in susceptible individuals, which in turn could lead to early treatment and prevention and to the ability to predict a response to specific treatments (Cook et al., 2009 ). Here, we adopted the definition of endophenotype as a biomarker that is associated with the illness in the population, is heritable, is state-independent, and co-segregates with the illness within families (Gottesman and Gould, 2003) . Endophenotypes can also provide important clues to the causes of psychiatric illness, which can, in turn, provide insight into better methods of early diagnosis, prevention, and treatment.
We recently reported a robust endophenotype of risk for major depressive disorder (MDD) (Peterson et al., 2009) . We found that persons at high risk for major depression, based on their family history, have thinner right frontal, parietal, posterior temporal, and occipital cortices than do low-risk individuals. This endophenotype was present even in high-risk individuals who had no history of MDD, thus indicating that the thinning was not a consequence of the illness or its treatment. As our previous study was restricted to assessing the anatomical features of the cortical mantle, we now sought structural endophenotypes in the cerebrum deep down to the cortex. Therefore, we measured local volumes throughout the cerebrum and assessed their associations with an individual's familial risk status for MDD. We assessed the degree of interdependence of subcortical volumes and cortical thinning to determine whether subcortical volumetric and cortical thinning endophenotypes each accounted for unique portions of the variance of risk. As the findings of the current study were extensive, we decided to present them independent from the previously published findings on cortical thinning.
Prior studies have reported both anatomical and functional abnormalities in the frontal lobes of depressed individuals. Stroke-and trauma-induced damage to the frontal lobes can cause depression (Robinson and Price, 1982; Jorge et al., 2004) . Idiopathic depression is associated with volume loss in the dorsolateral prefrontal cortex, amygdala, and hippocampus (Frodl et al., 2008; Amico et al., 2011) , and these markers interact with early childhood stress to increase the risk of a more severe course of illness (Frodl et al., 2010) . Familial depression is associated with reduced glucose metabolism in the subgenual cingulate cortex (Drevets et al., 1997) . Depression is also Psychiatry Research: Neuroimaging 201 (2012) 175-181 
